The present paper aims at mapping and analyzing the determinants of industrial activity in Greek regions in order to assess current investment patterns. For this purpose, we estimate a conditional logit model of 226 new established firms for 1996 and 1997. Results give interesting insights that are likely of particular importance to regional policy makers.
Introduction and Related Literature
Mapping investment patterns is of crucial importance to local, national and European policy makers whose one of primary aims is to help the development of lagging behind regions.
Public authorities, having full information on economic conditions and, thus, the needs of regions, design and provide particular incentives in order to influence investors' location decisions. Well documented is the spatial clustering of firms, generating in this way externalities that spill over to the wider economic area, giving a boost to its development (Krugman, 1991 , Krugman and Venables, 1995 , Venables, 1996 , Markusen and Venables, 1998 , Fujita et al., 2001 . The ultimate goal then narrows down to creating the initial conditions, which will attract a sufficient number of investments at the first place constituting, in turn, the centripetal forces for subsequent entrants.
Greece represents a particular case, being the most peripheral country in Europe and besieged by internal problems for many years. On the other hand, political instability due to contingency with countries that have faced serious conflicts in the past -with the subsequent negative effects-and geographical isolation from the rest of the developed world -and particularly with the core of EU-, impact negatively on investment decisions in the hinterland.
Nevertheless, significant steps have been taken lately by local authorities in providing investment motives parallel to the enhancement of the Community Structural Funds (CSF) and Cohesion Funds (CF). The assistance to Greece increased from a 2.65% of GDP in 1989 GDP in -1993 GDP in to 3.67% in 1994 GDP in -1999 , the largest part of which directed to the improvement of infrastructure whilst a smaller part financed training (Paliginis, 2001 ). However, a necessary condition for designing any regional policy would be an analytical mapping of economic activity internally, revealing the relative strengths and weaknesses of different regions.
The present paper is unique in its twofold scope: it maps economic activity and at the same time analyzes the location choices of investors in Greece. Our extensive database allows us to differentiate the determinants at the NUTS 2 (The Nomenclature of Territorial Units for Statistics) 1 level. Relevant studies are scarce in the field due to data limitation, whilst the limited ones that have been carried out deal either with multinational activity in Greece focused on a national level (Papanastassiou et al., 2000) or relate to the decade of eighties 2 . In particular, Louri (1988) assesses the relative effects of regional policy on investment in Greek manufacturing industry during 1971-1982, the results of which stress the positive role of investment incentives and infrastructure expenditures. An attempt to evaluate the effect of sectoral policy in manufacturing entry (1982) (1983) (1984) (1985) (1986) (1987) (1988) was then made , focusing on features of already built-up firms as explanatory variables. Finally, closer in perception to the present paper are Louri and Anagnostaki (1995) who examine entry decisions in Greek manufacture in the 1984-1987 period, providing useful hints on differences between
Athens vs. the rest of Greece (i.e., depicting a broad core-periphery investment pattern in
Greece -which according to our study, holds until the late nineties).
Most of the relevant empirical literature analyzes the determinants of industrial activity, with a particular emphasis on firms' clustering, at a national level (Wheeler and Mody, 1992, Devereux and Griffith, 1998) or within US states (Carlton, 1983 , Friedman et al., 1992 . Head et al. (1995) examine Japanese manufacturing investments in the US and provide at the same time a map of their geographical distribution among the states. Nevertheless, there are a few exemptions that deal with thinner geographical analyses within countries. Hansen (1987) examines the economic determinants of interurban location behavior of 360 branch and transfer plants in Sao Paolo, Brazil, providing evidence of the role played by both factor inputs and agglomeration economies. In an analogous study, Henderson and Kuncoro (1996) explore manufacturing activity in Java, Indonesia. Their results suggest that firm location decisions respond to typical market variables as well as to the existence of local historical industrial environment in order to benefit from the built-up stock of local information in regards to institutions, linkages and technology. China was examined in Head and Ries (1996) who investigated investment decisions for 54 cities and a similar work belongs to Cheng and Kwan (2000) who estimated 29 Chinese regions confirming the self-reinforcing effect on foreign direct investment (FDI) on itself.
Very close analyses to the present paper, though regarding foreign investments, were carried out by Guimaraes et al. (2000) and by Crozet et al. (2002) The following section presents the methodology followed and discusses the underlying hypotheses. Section 3 illustrates and comments on the estimated results and, finally, section 4 summarizes the main findings and concludes.
Econometric Setup and Underlying Hypotheses
In this paper we adopt the econometric methodology developed by Crozet et al., (2002 ), Head et al., (1999 and Friedman et al., (1992) . Thus, the present model assumes that investors maximize an intertemporal profit function subject to uncertainty in regards to location selection once they have already decided to build a manufacturing plant in Greece. 
Since the profit function has a stochastic part, the probability that location j is selected by investor i can be defined as:
Under the assumption that the error terms are distributed independently and according to a
Weibull distribution, the probability takes the following form (McFadden, 1984) : property. This property states that the ratio of probabilities of choosing two locations is independent of the characteristics of any third location, in other words the choices must be equally substitutable to the investors.
From the analysis mentioned above, it is evident that we model the probability that a given region receives a plant location at period t as a function of a set of explanatory variables.
These are characteristics of the specific region and can be broadly classified in five large groups: Demand conditions on the chosen location, production factors' costs, agglomeration factors such as the number of active firms in that same location, public policies designed to attract firms or improve local infrastructure and finally the already built-up infrastructure of the location choice.
Those determinants can be incorporated in a simple framework yielding an estimable equation that can describe the profitability of choosing a specific location, assuming a Cournot type competition of firms that use quantity as their strategic variable. The description of variables and the respective sources are provided in Table 1 of Appendix 1.
We now proceed to a more analytical description of the factors that enter firms' profit function.
A well-founded hypothesis in the relevant literature is the market potential as captured by the respective region's market size (RMS). Although more relevant within national boundaries, regional income has an important role to play especially if goods produced are costly to transport. It provides a good measure of the respective local demand. Local GDP is used here in order to capture the effect of regional market on location choices.
Taking advantage of endowment availability is a major concern of investors and an established corollary in traditional localization theories. Firms require a set of primary inputs in order to operate, with labor being the most important one. Wage considerations would, thus, impulse on investors' choices within the framework of profit maximization. We segment labor into unskilled and skilled force and use the average wage bill of blue-collar (LC) and white-collar workers respectively (HK). The average cost of skilled labor (white collar) is used as a proxy for the availability of human capital, in line with new growth theories (Lucas, 1988, Barro and Sala-i-Martin, 1995) and the need for upgraded and elaborated inputs in production 3 emerging from increased competition induced by globalization forces.
Related to these are expenditures on Research and Development (R&D) by already located firms. R&D expenses provide an indication both of the existence of a technological base and the potential for positive externalities arising from the interaction through upstream and downstream networks (Krugman, 1991 , Venables, 1996 . Manufacturing R&D expenditures over the total number of located firms is employed as a measure of the current knowledge creation of regions (KC) and is expected to exhibit a positive sign unless a centripetal force would enact due to fear of competition 4 .
Local infrastructure 5 to facilitate production and transportation both of input and output goods is undoubtedly a prerequisite for establishing a production plant. Road availability and highways are the most common used indicators for proxying infrastructure. However, due to data limitation, we implore the number of private cars per capita as the most relevant measure for our purposes. It is expected to affect positively location choices and a positive effect is expected (LI).
Existence of regional clusters (RC) is captured by the cumulated counts of firms belonging to the same sector, following Head et al. (1995 Head et al. ( , 1999 , and Crozet et al. (2002) 6 . A positive significant sign would indicate the existence of agglomeration forces and would, thus, confirm new economic geography theories.
Assistance from the EU (CSF) and motives provided by the Greek government through the Development Law (DL) are then examined to assess their effect on production location. The amount of CSF received by each region is the one measure used, whilst funds (a particular percentage of start-up costs) available to investors for regions eligible to be included in the Development Law capture the influence of Greek regional policy 7 .
The factors that influence a firm's decision over its location regard those that vary across regions. Hence, firm characteristics, which are stable across regions, drop out of the location decision (Deveraux et al., 2003) . Nevertheless, and in order to control for differential firm behavior, we interacted the region with two firm features. A commonly tested factor entails the size of the firm making the decision. Firm size is perceived to represent firm-specific advantages such as easier exploitation of scale economies (Veugelers, 1996) , better access to credit or more efficient production of goods (Kinoshita, 1998) . The second measure relates to firm's profitability as a sign of its economic 'health'; this could potentially make a difference in selecting a particular region as again, this captures firm-specific advantages. We measure firm size by the number of employees 8 , while for the profitability we use the gross profits over turnover 9 .
Of particular interest would also be to check for the ownership of new manufacturing plants,
i.e., whether these are of Greek or foreign origin. The majority of the sample consists of Greek firms and it is noteworthy that only 12 of the 226 total are foreign. So, the most plausible way to check for a differential location strategy is to drop out those 12 non-Greek firms and test solely for the domestic ones.
Next, a significant question that arises asks whether the same locational pattern affects similarly all sectors. Unfortunately, the limited number of observations for each sector does not allow for separate tests, however exploring heterogeneous strategic location decisions is feasible between traditional and modern sectors 10 .
Finally, given the concentration of firms in the large metropolitan areas of Athens and Thessaloniki, we proceed by investigating investment location patterns excluding in a first step Athens, then Thessaloniki and lastly both of them, in order to eliminate any biases caused by these large centres.
Data Sample Description
Our study uses a sample of manufacturing firms operating in Greece. Individual firm information is part of the ICAP directory, which is published annually and provides data based on published accounts of all Plc. and Ltd. firms in Greece. The firms included have at least 10 employees and are considered to be medium and large-sized 11 . These firms account though for almost 85% of the total manufacturing value added in 1997. We proceed in two ways: At a first step, we map industrial activity in different Greek regions 12 .
Insert Figure 1 here.
It is obvious that the majority of firms in our sample are located near the two large metropolitan centers i.e. Athens (GR30) 13 and Thessaloniki (GR12). Over 70% of the firms participating in our database are located in these two regions. The lowest share is allocated to the islands i.e. Ionia Nisia (GR22) and Notio Aigaio (GR41). Regarding the absolute number of new establishments, the two large metropolitan regions concentrate above 50% of new firms. Ionia Nisia (GR22) and Notio Aigaio (GR41) still attract only a small part of new investments. Interesting is also the case of Peloponnisos (GR25) which attracts a small fraction of new investments, although the number of already established firms is quite large.
Insert Figure 2 here. Our next step is to test whether some regions are more dynamic, in attracting new investments, than others. To accomplish this, we mapped the new investments relative to the total number of firms already in the region. The underlying assumption is that the larger this fraction is, the more dynamic is the region in attracting new investors.
Insert Figure 3 here.
The picture one gets is quite different than the previous two. Peripheral regions show more dynamism than the metropolitan areas. The creation of competitive advantages through specific regional policies and EU funding, seems to attract new investors. Dytiki Macedonia (GR13) and Notio Aigaio (GR41) lead the race, followed by Anatoliki Macedonia, Thrace (GR11) and Ionia Nisia (GR22).
Another dynamic element one may wish to exploit regards the ratios of new establishments belonging to the modern and traditional sectors respectively over the total number of new plants. This will enrich the picture we have up to now as to the competitiveness of Greek regions to distinctive industrial groups.
Insert Bearing in mind these facts we tested for the locational determinants that attract new investments. We used data on new establishments during 1996 and 1997 for which we were able to find consistent regional data on Greek regions. Our sample consists of 226 newly established firms, 161 of which were established in 1996 and 65 in 1997.
Testing for locational choices is not an easy task due to regional data limitations. We obtained data for the NUTS 2 Greek regions mainly from two sources, the National Greek Statistical
Agency and the Regiostat database of Eurostat. The description of NUTS 2 regions and other information may be found in Appendix 1.
Overview of the Results
In order to check for robustness of results and evaluate more accurately the relative importance of each hypothesis, we deploy alternative specifications. The basic model on which we build is depicted in column (1) of Table 1 .
Insert Table 1 here.
We first test for standard variables related to market conditions by estimating location choice on market size, labor costs, human capital, technological sophistication and infrastructure (column 1). Results provide strong support to the hypotheses posed above, with the market size (RMS) and infrastructure development (LI) exerting the most powerful force.
Next we attempt to assess the role of agglomeration economies by including the number of preexisting firms in the same sector (RC, column 2). It is clearly evident that investors are mostly interested in dynamic externalities arising from the interaction among firms of the same sector, with the relevant coefficient being significant at the 1% level. This finding contradicts the one obtained by Anagnostaki and Louri (1995) who used the share of four largest firms of the sector in terms of employment as a degree of concentration for 1982-1988. Nonetheless, the two results are not necessarily contradictory per se; they rather depict a reorientation in firms'
decisions between the decade of eighties and the decade of nineties.
Turning now to regional policies, funds available to investors by the Greek Development Law and the EU are included in the model (DL and CSF, columns 3 and 4 14 ). Though it should be expected that they exert influence on investors' location choices, results indicate a negative and significant effect in the third specification and a negative non-significant one in the fourth 15 .
An interpretation for this contradictory outcome lies on the nature of these funds. On the one hand, the Law predicts that a fixed amount of funds would be available to eligible investors in order to cover a specific percentage of the fixed cost of a new branch. Important as this may be to start-up a business, it still constitutes a small fraction of total investment cost. Thus, investors appear to be more concerned with local conditions, which weigh more heavily in the profit function of firms (which may explain the negative non-significant sign). On the other hand, funds may also be perceived as a deterrent for investments aiming at compensating for the lack of necessary local conditions, such as demand, infrastructure etc (thus, the negative significant sign).
CSF constitute a rather different type of assistance than funds available by the Development Law. Greek regions are eligible under objective 1, which regards infrastructure development, economic competitiveness, human resources and employment, improvement in reduction of regional disparities, and technical assistance. Column 4 is illustrative of the effect caused in results by the inclusion of European assistance. It is evident that this variable dominates the rest of the variables, except for the agglomeration effect, which continues to indicate a highly statistical significance. This does not weaken our previous results. Instead, CSF may be conceived as the umbrella under which existence and development of local influences depends on. Hence, EU's assistance ensures availability of necessary pre-conditions for a potential investor on top of ensuring stability and further development.
Finally, a last specification assesses the impact of established firms irrespective of the sector they belong (TF, column 5). Existence of prior investments in general could be a signal for potential future investors of at least a minimum level of an influx of factors necessary to start up and operate a business efficiently. It appears that this is not what investors would rely on to make their decisions; they would rather be concerned with the existence of particular elements according to their specific production interest. Reinforcing to this argument stands the robustness of regression, with all other variables maintaining their sign and significance.
Additional specifications are next carried out so as to check for potentially diverse results when examining particular sub-samples 16 .
In order to check whether the concentration of firms in the large metropolitan cities of Athens and Thessaloniki distort our overall picture of location decisions in Greek regions, we estimate three different sub-samples, comparing them with the full model.
Insert Table 2 here
The first sub-sample excludes Athens leaving us with 129 new establishments in the rest of Greece. Results are indeed the same as the full sample with the only difference that in this case local infrastructure seems to matter more. The 182 number of observations continue to maintain their signs and significance when dropping out Thessaloniki, with RMS as the only exception as it looses its significance. In the last specification (last column, excluding Athens plus Thessaloniki), we are left only with 85 observations and, not surprisingly, with HK, LI
and KC affecting to a lesser extent the location choice (5%, 10% and 10% respectively).
Next, estimating only the domestic new establishments and contrasting it with the whole sample, we explore the potential differentiated firm strategic behavior 17 .
Insert Table 3 here
Notwithstanding the fact the foreign new establishments amount only to 12 observations, the pattern is somewhat dissimilar. Knowledge creation (KC), regional clusters (RC) and the regional market size (RMS) give exactly the same results. What is noteworthy though, refers to the two variables capturing human capital (HK) and labor cost (LC) which do not emerge significant for domestic entrepreneurs. This manifests the high interest of foreign (multinational) firms to the labor force they employ, especially when it comes to the qualitative aspects of it.
Finally, Table 5 distinguishes between traditional and modern sectors' regional choices.
Insert Table 4 here A main observation is the numerical dominance of traditional sectors (132 new establishments) relative to the modern ones (amounting to 94). The traditional sample performs pretty well whilst the modern sub-sample fails to achieve significance for its explanatory variables except for the RMS which emerges as strongly and positively significant. These results are illustrative of diverse strategic needs of entrepreneurs between the two with the latter obviously entailing more complex needs and requirements.
Although as already mentioned in the beginning, firm characteristics normally are not encountered in location decisions since they don't vary across regions, we interacted the firm specific attributes with the identification number of regions so as to be able capture their effect.
Results are slightly modified with respect to CSF, which do not exert a significant sign.
However, the rest of the variables remain robust 18 .
Insert Table 5 here Both incorporated internal to the firm factors, i.e. size and profitability turn out to be significant for the selection of location site. What might seem odd though in the first place is the negative sign of our size variable, however on second thought, it is sensible to believe that the larger the firm, the smaller the probability to set up a plant in any given Greek region.
Usually, larger firms are more flexible and at a given point in time, they decide to become international, entering new foreign markets rather than stay in the limited Greek territory. On the other hand, firm's profitability is positively significant for the location selection, showing that the more profitable the enterprise, the more likely it is to choose a particular region in the sense that it may not be dramatically affected by the lack of necessary facilities 19 .
Overall, the investment profile across the Greek regions is in accordance with motivations previously discussed in related literature, placing particular emphasis on agglomeration economies and human capital availability. As evidenced by the baseline full model (Table 1) ,
European funds do seem to have exerted a significant impact on investors' decision for their production location, whilst the Greek Development Law not only hasn't been enhancing, but it has acted in the opposite direction, reducing the probability for a new establishment in any given region. Firm-specific attributes are also of particular significance when added to the models, witnessing the effect of internal, to the firms, characteristics for any given decision of theirs. Slightly differentiated patterns are finally detected between domestic and foreign owned firms as well as between traditional versus modern sector behavior.
Concluding Remarks
This On the other hand, the picture of the influence exerted by public incentives is mixed. Greek cofinancing of a new plant is of no interest to potential investors at the first place, whilst
European assistance plays its role through its effect on the wider environment. This is of particular interest to national and European authorities concerned with regional integration, as the provision of aid is not a reinforcing power by itself, unless it boosts development.
Future research may explore more thoroughly regional location determinants for an expanded time span or for the new establishments in recent years in order to be able to compare the evolution of location preferences through the time. Another interesting extension would be to investigate regional attractiveness focusing on specific sectors besides the wide classification of traditional versus modern sectors. This would allow us for more concrete implications especially in regards to European and national policies. Appendix 2. Diagnostic tests on the econometric specification. Firms' R&D expenditure may also serve as a measure for their competitiveness, hindering the entrance of new comers, who, besides the start up costs of a new plant would have to face competition from already established firms with more efficient production functions.
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